INTRODUCTION
The occupational accident rate in Spain is one of the highest in Europe. [1] According to the EUROSTAT data, Spain had the second highest accident rate in 2007 in the construction industry (8.09), only just below Luxembourg (8.15) . [2] The most common construction risk is falling to a lower level (55.8% of accidents [3] ) which is usually accompanied by one of the highest rates of serious or fatal outcomes. Scaffolds are one of the material agents most frequently involved in falls to a lower level. According to Camino López et al., [4] the chances of an accident having serious consequences increases when scaffolds are involved.
Recently, the first two Andalusian Working Conditions Surveys have identified the risk of falling to a lower level as a serious concern for the construction workers. In the first one, performed in 2008, this risk was identified by 56.2% of the construction workers surveys whereas in the second, performed in 2011, that proportion was of 45.9%. [5, 6] A report by the UK Health and Safety Commission in 2010 [7] presents the results of an analysis of all the falls to a lower level that took place in the UK in the period [2002] [2003] [2004] [2005] [2006] [2007] [2008] . It states that scaffolds are the third most dangerous material agent; both in terms of fatal and serious accidents, after ladders and roofs which are in first and second positions respectively (see Figures 1 and 2 ). Cutlip et al. indicate that the most frequent injuries of scaffold erectors were those due to physical strain and falls from scaffolds. [8, 9] Consequently, it is not surprising that the improvement of the safety of scaffolds has been a priority issue in the intervention policies. Reasons for the applying innovation for scaffolding work also include the improvement of the ergonomic conditions. [10] The labour administration both in Spain and particularly in Andalusia has promoted the updating of scaffolds by companies using subsidies as financial inducements and also targeted safety consultation. [11] The subject of this research is the subsidized updating of scaffolds in Andalusia which entails the replacement of non-certified scaffolds with EU certified scaffolds. The use of scaffolds compliant with the EU norm was not compulsory in Spain nor, consequently, in Andalusia, but the higher level of safety of the scaffolds compliant with the EU norm could not be ignored. Indeed, prior to the approval of the subsidies, the results obtained in the inspection of the technical conditions of scaffolds had been used to evaluate the security level. [12, 13] The study identified the lack of a guardrail as the most frequent deficiency in non-certified scaffolds. Obviously, the lack of a guardrail is directly related to the risk of accident in the form of falls to a lower level, usually with serious consequences. Thus, the main aim of the incorporation of standardised scaffolds was the prevention of falls to a lower level. The rest of the accidents where scaffolds are involved, such as during the assembly or dismantling of scaffolds or access to scaffolds, were only a secondary aim of the intervention.
Andalusia is the most populous and the second largest in area of the regions in Spain, with 8 provinces and a total area of over 87,268 km 2 and more than 8.5 million inhabitants. The area of Andalusia, consequently, is larger than that of countries such as Belgium, the Netherlands, Denmark, Austria or Switzerland, and almost equivalent to that of Portugal. In demographic terms, the population of Andalusia is larger than that of Denmark, Switzerland and equal to that of Austria.
The subsidy programmes entailed not only the replacement of non-compliant scaffolds, but also their disposal. [14] The subsidies for the renewal of scaffolds was one of the initiatives included in the Plan General de Prevención de Riesgos Laborales in Andalusia, [15] as part of the funding grants for Small and Medium-sized Enterprises (SMEs). The subsidies were for the acquisition of standardised and certified scaffolds compliant with the norms UNE 76502:1990 [16] Accurate estimation of the efficiency of the provision of public funds is very important. [18, 19] For this reason, despite the apparent technical improvement in the programme, the evaluation of the intervention was of great importance. Intervention studies, like this, can find whether or not interventions at the worksites have the desired effect. [20] Another increasingly important issue is also the correct understanding of the decisionmaking process and the improvement of the design of the subsidy programmes to make them not only efficient but also attractive for the decision makers. [21] The EU is also interested in this question because the need for a greater understanding of the effectiveness of economic incentives to promote occupational safety and health (OSH) is mirrored in the new European OSH strategy, in particular as regards small and medium-sized enterprises. [22] The subjective level of satisfaction of the companies targeted by this subsidy policy has already been dealt with in a previous study which involved a poll among the managers of the companies which asked for a subsidy. [23] The results of the qualitative analysis provided by the poll revealed a positive general response to the subsidy programme. Up to 89% of the managers thought that the investment was efficient or very efficient and 87% said that it had actually improved the working conditions in the company or would have done so. Most companies answered that the incentive programme was a good idea: 92% of the companies claimed that the lack of economic resources is a serious obstacle for a prevention policy, and 94% considered that the grants were necessary.
However, for an accurate evaluation of the impact of these interventions with public money it is not only necessary to estimate the subjective perception or opinion of the target companies but it is also important to make a rigorous analysis and measurement of the efficiency obtained in relation to the goals. In the technical literature there is agreement on the different methodologies and their implementation for the evaluation of this kind of interventions. [24, 25] Previous studies on the design of incentives for SMEs insist that one of the difficulties for a correct evaluation is the low number of accidents recorded in any case. [23] Up to now there have not been any studies on the efficiency of the subsidies for the incorporation of scaffolds compliant with EU norms. There are a number of investigations which have focussed on the evaluation of interventions in health and safety.
As regards interventions involving scaffolds, there was a campaign in Finland in the shipbuilding industry [26] to raise the risk consciousness of scaffold workers. The campaign successfully reduced the number of work accidents by 39% in the intervention area. Recently, the effect of regulations in reducing construction injuries has been also analyzed. [27] By means of autoregressive analyses, Yassin et al., [28] examined the efficiency of a compulsory provision concerning scaffold safety standards in the construction industry in the USA. According to their analysis, 4.6 fatal accidents, 404 non-fatal accidents and 2,896 workday losses per year were prevented. In addition, building companies saved US$ 5.8 million per year. Although these results seemed to indicate the efficiency of the legal change introduced in relation to the use of norm-compliant scaffolds, the study did not check, at company level, either the impact of the replacement of scaffolds nor the possible relationship between scaffold replacement and decrease in the number of accidents. Thus, other simultaneous actions may have biased the real impact of scaffold replacement. On the other hand, the legal provisions affected the construction sector as a whole, whereas the interventions dealt with in our study are directed at a restricted number of companies.
This research is focussed on the evaluation, at company level, of the decrease in the rate of accidents caused by falls to a lower level as a result of the incorporation of EU-compliant scaffolds in Andalusia.
In the period studied, from 2009 to 2011, the construction sector in Andalusia is quite stable in terms of work load and types of building contracted (see Table 1 ). [29] 
METHOD
After the implementation of the intervention programme, the Consejo Andaluz de Prevención de Riesgos Laborales, a consulting tripartite body for prevention policies for the Andalusian labour authority, requested the evaluation of the efficiency of the programme.
The aim of the research was to analyse the impact of the changes introduced by these subsidies on the accident rate at company level while, at the same time, keeping in check any possible biasing factor. The ideal thing to do would have been to carry out an experiment for this purpose, [30] However, where public policies are concerned, researchers cannot randomly select the companies that are granted a subsidy.
After examining the different methodologies available for the evaluation of the efficiency of this intervention in the field of health and safety, a quasi-experimental design based on a case group and a control group was chosen. [24, 25] It must be born in mind that the selection of the companies taking part in the programme may already be biased. On the one hand, it is clear that these companies are interested in and committed to work risk prevention and on the other, they have a high risk of scaffold accidents. Probably, other companies within the same economic ranking do not use scaffolds and, therefore, do not have this kind of accidents.
Another selection bias, very common in studies based on accident records, has to do with the fact that companies with no reported accidents are never included. Many SMEs have not reported any accidents during the years of the study. To avoid this bias, companies were selected from the census of companies in the Social Security System which is mandatory in Spain for all companies with at least one employee. [31] Companies with employees in the period 2009-2011 were identified as candidates for the study, whether they had reported accidents or not. In Europe there is a Statistical Classification of Economic Activities (NACE). All candidates for the control group had a 41 as the code of statistical classification of economic activities in the European Community [32] . This code is used for building construction activities and it was the most frequent among the subsidized companies for renewing scaffolds.
For comparative purposes, 2009 was used as the baseline year and 2011 as the postintervention period. The method used is described in Robson et al. [33] for comparing the prepost rate changes in two groups using rate differences. The statistical test for the difference between the two rates differences is based in the calculation of the z-value (see equation 1) and the comparison with the Normal distribution. If z-value is smaller than 1.96, the hypothesis of a different change in rates between both groups cannot be rejected with 95% confidence. 
A i1 number of accidents in the intervention group before the intervention A i2 number of accidents in the intervention group after the intervention A c1 number of accidents in the control group before the intervention A c2 number of accidents in the control group after the intervention S i1 number of workers in the intervention group before the intervention S i1 number of workers in the intervention group after the intervention S c1 number of workers in the control group before the intervention S c1 number of workers in the control group after the intervention The labour authority provided not only the names of the subsidized companies but also information on the accidents of falls at height. It was also recorded whether the company in question had received a subsidy for the replacement of scaffolds in 2009. The intervention group only includes companies subsidized in 2009 for the replacement of scaffolds and the control group only includes companies with no subsidy for replacement of scaffolds in 2009. The information was collected and anonymised before the analysis.
All the accidents with at least one day off work were considered, but not in itinere accidents (on the way to or from the workplace) or relapses. Falls to a lower level were accidents coded as such under the deviation code 51 in the ESAW-III methodology [34] and were included in the official workplace accident report in Spain. [35] 
RESULTS

General development of the accidents rate in the construction sector of Andalusia.
The accident rates in the construction sector of Andalusia remained quite stable in the period (see Table 2 ). In addition, the proportion of accidents to a lower level to the total number of accidents did not change significantly from 2009 to 2011. Source: authors' calculations based on the accidents reported to the labour authority of Andalusia and number of workers in the Social Security census. Source: authors' calculations based on the accidents reported to the labour authority of Andalusia and number of workers in the Social Security census with NACE economic classification code equal to 41.
As can be seen in Table 3 , the accident rate concerning falls from scaffolds in the control group grown by 95.5 during the period 2006-2008, whereas the improvement in the intervention group the rate descended by 1172.5 (see Table 4 ). The difference between these two figures is 1268.0.
Using the methodology suggested by Robson et al., [33] for comparing the pre-post rate changes in two groups using rate differences, the confidence interval for the differences in the improvement in the accident rate observed between the control group and the intervention group, with a confidence level of 95%, is significant with p=0.05 (258.1; 2,277.9). Consequently, it can be affirmed that, with that confidence level, the intervention had positive effects in the intervention group and that the effect is significant compared to the control group (see Table 5 ). To evaluate the effectiveness of the intervention, a case-control design was chosen because an experimental design is not feasible in public interventions. The request depends on a decision made by the company and the granting of the subsidy is subject to an administrative procedure beyond the control of the researchers.
The use of a control group requires the definition of groups of companies as similar as possible. [33] For that reason, the industrial sector and the size of the company were used. Unfortunately, exposure to risk, i.e., the number of employees working with scaffolds could not be controlled. This study implements a selection of controls based on the census of companies.
Nevertheless, other threats to internal validity need to be considered. Regarding possible macro changes in the sector as a whole, the exposure to the risk of falling to a lower level seems to be perceived similar in the period [5, 6] and the general development of accidents in the sector did not show any changes in the pattern or the rates of accidents to a lower level. At the same time, the number of building authorizations conceded in the period is very similar so little changes can be attributed in terms of work load. Moreover, the increase of the proportion of new buildings licences with two or more stories shows that the risk of falling to a lower level has increased in those companies remaining in business in 2011. In addition, it can be expected that the companies subsidized would contract buildings with two or more stories as they have invested in scaffolds recently.
For all those reasons, it is reasonable to assume that the exposure to risks of falling to a lower level did not change in the period, neither in the sector nor in the control group or the intervention group. In fact, the only significant change is observed in the intervention group, where the accident rates drops to a similar rate of accidents to a lower level observed in the construction sector as a whole and in the control group of enterprises in particular. One possible explanation is that the renewing of the scaffolds allowed the subsidized companies meet the same safety levels of the majority of the construction sector in Andalusia.
The initial incidence rate of falls to a lower level of the subsidized companies is higher than the incidence rate in the sector. This is easy to explain as the companies that ask for subside usually are those that uses scaffolds and that have experienced accidents recently. In addition, once the new scaffolds were incorporated, the rate of accidents to a lower level in the subsidized companies drop to the mean rate of the sector.
By doing this, selection bias typical of studies based only on accident records was avoided. In this manner, the study also includes companies with no accidents during the study period.
Inevitably, there was a lot of relevant information which was not available. It is not known whether non-subsidized companies already had certified scaffolds or whether they had replaced their scaffolds without subsidies. However, the study does allow us to draw relevant conclusions as to whether subsidized companies improved more than non-subsidized companies.
The confidence interval is quite broad, testifying the difficulty in finding enough evidence in this kind of interventions on account of the fortunately low number of accidents registered. [36] Although previous studies showed evidence of the effectiveness of other interventions, [27, 36, 37, 38, 39, 40] this is the first available analysis of the effectiveness of renewing the scaffolds in construction enterprises in order to incorporate standardized ones.
The improvement observed in subsidized companies is significant enough to affirm that the programme was efficient.
Other studies [27, 39] have confirmed that compliance with certain new legal provisions significantly reduces the number of work accidents. In particular, in 2006, a new regulation on subcontracting in the construction sector was introduced in Spain. However, there is no reason to think that other control measures have biased the accident rate observed in our two groups considering the selection process adopted.
CONCLUSIONS
The first conclusion to be drawn is that this incentive programme should be continued, since the Plan General para la Prevención de Riesgos Laborales in Andalusia led to a decrease in the accidents from falls to a lower level in the subsidized construction companies in the period 2009-2011. Furthermore, comparing to a control group, the decrease is significant.
On the other hand, the standardisation process or technical specification of equipment with high risk of accident must be further developed. This study has confirmed the positive effect of the changes introduced in the legal provisions concerning working platforms at height and manufactured under the UNE-EN 12810-11 standard. However, other equipment such as stepladders, for example, is equally important in the question of falls to a lower level.
This study identifies a specific kind of accidents and a control group by using the census of Social Security System. The use of these data bases is highly recommendable, because it avoids possible selection biases.
There are no similar studies on the evaluation of the efficiency of interventions for the updating of scaffolds where this equipment is viewed as a source of accidents from falls to a lower level. Therefore, this paper could contribute significantly to the design of future incentive programmes or to the improvement of those which have already been implemented.
